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" TheiCub Facility: the ingredients

research/science

research in e.g. cognition, vision, mechatronics,
learning, materials, speech...

engineering/community
iCub & friends

Program complex behaviors: integration
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Complex behaviors
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ICub software architecture
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it iCub software architecture
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iit YARP @

* Peer-to-peer, loosely coupled, communication
* Very stable code base >10 years old

 Flexibility and minimal dependencies, fits well with
other systems

e FEasy install with binaries on many OSes/distributions
(Ubuntu, Debian, Windows, MacOs), see:
http://wiki.icub.org/wiki/YARP Supported Distributio
ns

* Several protocols:
— Built-in: tcp/udp/mcast
— Plug-ins: ROS tcp, xml rpc, mjpg etc..

My =2
& & O cmake ...




Ii Interfaces

 Define interfaces for motor control, device
drivers so to minimize the impact of changes in

the hardware
e Also: network stubs allow remotization
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Interfaces
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User Code
getimage()
lookAt();
reach();
grasp();




o YARP plugins

e YARP includes a plugin system for drivers and
protocols (carriers)

 Interchangeable carriers allow:

— interfacing existing software with ports (without bridges)
— change significantly port behavior

e Examples:
— ROS, mjpeg, xmlrpc, etc...

— bayer carrier, priority based communication



Tools: working offline

e Data collector/player

e Simulator
e GUIs

File Action Option Help I
Active Part Type  Frames Sample Rate Port Name Status
calibMatrix left  Bottle 133 106ms  fealibMatrix/leftio | ] B%
calibMatrix_right Bottle 1720 103ms  JealibMatririghto NN B%
head Bottle 6327 6ms ficub/hesd/stateio | 2%
images_left Imageppm 1444 63 ms ficub/camcalib/left/out — 30%
images_right Image:ppm 1832 69 ms ficub/camcalib/right/out — 0%

inertial Bottle 12614 1ms ficub/inertial | 0% Bisplay: 10,0 (min:9,9 max:10,1) fos

leftArm Bottle 6052 M ms ficub/left arm/stateo || 0% S
lefileg Battle 6384 M ms ficub/left leg/state:o [N 2%
plots Imageppm 225 682ms  /karmaleam/ploto e 35 %

rightArm Bottle 6377 25ms ficub/right_arm/stateio — 9% M
rightLeg Bottle 6078 24ms Jicubfright leg/statec | 0%
torse Bottle 6042 5ms ficubtersofstateio | L%

[}
5]

< 01 @ [ Speed ———[J20x

C:\Users\Carlo\Desktop\dataTEST

File Image

Port: 12.0 (min7 4 max21.3) fps
|Display: 300 (min:28.6 max31.2) fps
|/rightCam

Port: 10,0 (min7 2 max16.7) fps
N Display: 31 (min:27.0 max34.5) fps |
Mneficam |

Il
Il




—— Repositories and online resources

* YARP online documentation: www.yarp.it
e iCub: http://wiki.icub.org
e Github: https://github.com/robotology
— yarp
— codyco
e Sourceforge:

— Robotcub (iCub: main and contrib, poeticon++,
emorph, darwin)

— efaa
— Xperience




Chooge which features of iCub 1. 1.6 you want to install. (;j

install. Click Next to continue,

Select components to install;

Space required: 243, IMB

Check the companents you want to install and uncheck the components you don't want to

.|
i[] Ipopt files

i..[#] opency files
-[#] ODE files
-[#] SDL files
- [¥] QT3 files
&[] GLUT files

Binaries

Libraries and modules for
motor control, machine
learning, vision...

wiki.icub.org/iCub
- Software Installation
—> Tutorials




Online resources, documentation,

manual and dashboard

http://icub.org = iCub software

File Edit View History Bookmarks Tools Help

C 2 4 (L] Fless/DydeuiCub-doc/main/meyindexhtml

]

) Most Visited Y 37signals Launchpad PG FPT CHRIS Project WIK... € CDash | | Online LsTeX Equation... "= WebSVN - Subversion... | | iCub-main:iCub Soft... | | iCub-contrib: iCub Co.

| |} iCub-main: iCub Software Repository

iCub Software Repository Documentation

=\

Welcome to my new brain!

This is the iCub online code documentation (the iCub manual can be found elsewhere: hitp:/|eris.liralabt/wiki/Manual). This is the result of an automatic process that parses the doxygen documentation in the
repasitary. Far this reason the information here at times can be innaccurate or completely broken!

Topics:

Software - most of the software (including iCub modules )
Applications - a list of documented applications (collections of modules)
Tutorials - a set of tutorials to learn how to use the software
The documentation for centributed software s here: Contrib documentation
Programmer's checklist!
© Compile status - check if your code is compiling on a test server
o Licensing - have you declared your authership, and rights granted?
@ Coding guidelines - some tips on how to write your cade
@ Modules and Chiake - some tips on how to make your code compilable
© Committing to the repository - things to check before committing files to the repository
« Reference material
© The The iCub manual
o The RobotCub Website.
o Getting the software.
© Our software architecture, YARP.

This is developed by scanning all source code in $ICUB_DIR/src. If your comments or classes are not showing up, try running:

Done. FoxyProxy: Disabled @

© CDash - iCub
&

-.,mm Cajendar

Mo upsate ata 25 of Monday, May 28 2012 - 0000 CEST

ICub

Previous _Current

Build flame.
FARMICUSP ERm— &
FARMCUSK® 180 wnaz-v=8 yarp-buisvee
FaRMICUB® |4 inz2vssyarpinstst

famicuBDeb D Debiand estbuisee.
famicUgDes  Debian4 Oest-nstai

famicUEDes  Debian4 Dyarp-buis-iee
famicUEDes B Debiar4 Oyarprnsial
fambebSquees

famezz

B Ubsnis-1004 24T yarp uti s
B Ununts- 1024 2-ATSyarp-nstal
FeRucUB® ER -

famiszz

& winsz-vssestanstal

FARMIGUBI
Ex;

farmimac humanoigs it it & macosxtestuiee

fammas humsrocs it t # macoscyapouities

http://icub.org = iCub Manual

ory Bookmarks Tools Help.

S A (@) http/erisiralabtiwiki/Manual e

4 i 2|

12 Most Visited %+ 37signals Launchpad PG FP7 CHRIS Project WIK... €) CDash |_| Online LaTeX Equation... "= WebSVN - Subversion ... | | iCubi-rnain: iCub Soft.. | iCub-contrib: iCub Co..

Manual - Wiki for RobotCub and Frie... | = |

navigation

= Main Page

= RobotCub Website
" VW10

" YARP

= Recent changes
= Help

[Go]

toolbox

seach

= What links here
= Related changes
« Upload file

® Special pages
u Printable version

2 Login/create account
artiele | [ discussion

Manual

| [ edit | [ history |

=l

This is the official iCub user-manual. It includes description of

the procedures to install (Chapter 14) and maintain the platform,

both at the hardware (Chapter 2) and software (Chapters 7 8 9)

level. The sections describing the software will also describe how

to install and use what is available with the robot and provide

guidelines on how to develop new capabilities and algorithms.

» Structure of the manual: this document is an attempt in

coalescing the robot knowledge info a linear
document/manual. Emphasis on linear.

How get additional help: please write any question to the
robotcub-hackers mailing list.

= How to contribute: we welcome contributions and
suggestions, but please add new pages to Section 15. From
time to time we will incorporate new pages into the other
sections of the manual.

Contents [hide]

The iCub =]

1 One. Hardware of the iCub
2 Two. Troubleshooting of the hardware
3 Three. Calibration ]

hitpy//eris iralab.it/wiki/ImageRoboteub pg

7 Lorenzo & Manuela

FoxyProxy: Disabled @

Shou Fitars Aavances View Avorsin  Help

Build Time

Hay 25, 2012-02:32 CEST
May 25, 201202 15 CEST
May 25, 2012-02:22 CEST
May 25,2012 -00:83 CEST
My 28, 2012 -00:83 CEST
May 25, 2012-05:47 CEST
May 25, 2012 -00:89 CEST
May 25, 2092 0142 CEST
sy 25, 29120743 CEST
May 25, 20120134 CEST
May 25, 2012-01:38 CEST
May 25,2012 -00:85 CEST
My 28, 2012-00:67 CEST
May 25, 2012-05.45 CEST
May 25, 2012 -00:52 CEST
May 25, 20120225 ceST
sy 25, 2012 -02:30 GEST

http://dashboard.icub.org




iit| Modularity: where to draw the line?
e Libraries
e Components (processes)

 Functionalities (group of components)




it Managing complexity

In @ modular system integration becomes an
ISsue:

e Execution and monitoring

e Development
e Coordination




jit] Execution and monitoring:
yarp manager

Required
modules
connections
nodes
resources

Available
resources

74




iit|

e YARP builder: graphical tool to design application

» Interface Definition Language (IDL):

— formalization of types and interfaces between modules

— automatic generation of message handlers

Current application:

- ® e a

Entities

~ @ Applications

» @ BlobTest

* % blobTesticub

» % EyesViewer

» % FakeEyes

» S MyTestApplication
» % saliencyBlobTest

~ [ Modules

» @ actionsRenderingEngine
» & activeSeg

» @ blobExtractor

» % blobselector

» & dmpLearner

» @ dmpManager

» @ earlyvision

» @} graphBasedsegmentation
» @ iolRADHelper

» & iolstateMachineHandler
» @ ispeak

» @ logpolarTransform

» & lumaChrema

» @ milClassifier

» & module_name

» @ motioncuT

» @} objectsPropertiesCollector
» @ opencv_grabber

» & saliencyBlobFinder

» @} speechRecognizer

» & templatePFTracker

» @} test_grabber

» @ velocityObserver

» @ yarpread fin

» @ yarpscope

» & yarpview

v B3 Resources

» B jcub-b11

BlobTest

opencv_grabber 01[;

> 11
blobExtractor
p12

11 yarpview

11 yarpview

n

o
12 blobSelector
15 02|

udp

Tools for rapid development

I1 yarpview

11 yarp read /in

T
k/builder

/blob-test-app.xml

Property Value
Name BlobTest
Description |test
Version 1.0

¥ Authors

Ali Paikan | ali.paikan@




Coordinating modules
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Take & return
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Reach for object reaching fails

v

Grasp Object

v

Look for face

v

Give object

v

Release object




Take & return
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Take & return

Look for object
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Release Face
Detect Detector

A different approach
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Object Grasp
Detector Detect

Control
Arm
Control

e no central
coordinator

e all modules can be
re-used

* no need for extra
connections



Object Detector

Release Face
Detect  Detector

Look
Around

i
Grasped =<--

Object Grasp
Detector = Detect

Gaze
* Control

See Ali Paikan's presentation during the school



Object Detector X Face Detector

= e

Release Face
Detect | Detector

Look
Around

Object | | Grasp
Detector | Detect

-8

See Ali Paikan's presentation during the school



Marco Accame
Valentina Gaggero
Alberto Cardellino
Alessandro Scalzo
Daniele Domenichelli
Paul Fitzpatrick

Ali Paikan

People

Elena Ceseracciu
Vadim Tikhanoff

Ugo Pattacini
Marco Randazzo

....and many others

at [IT and in the iCub
community
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Thank you!



